Going out from the recorded line shapes, the true profiles of the vibrational band v22(Eg) of cyclohexane and their half-widths are calculated in dependence of the temperature. The influence of the intrinsic line width turns out to be so small as to lie practically within the tolerance. The correlation functions of the true line profiles are found to be Lorentzian in good approximation. They are within the tolerance in conformity with the correlation functions of the orientational line shapes. Rotations of the C6H12-molecules around their C2-axes are supposed to be the cause for the occurring of a plastic phase.
Introduction
The Raman-spectroscopy beside the IR-and NMR-spectroscopy is an important method of mole- 
Experimental Arrangement
The line shapes of the rotation vibrational bands The line shapes were recorded several times always for one band at a certain temperature. Then they were corrected, normalized and averaged 16 . Thereby profiles are obtained which at different temperatures have the same peak intensities but still contain the instrumental profile. The true line shapes result from Fourier-transformation according to known methods 15, 16 .
Experimental Results
In Fig. 1-4 the corrected, normalized and averaged line shapes still containing the instrumental profile have been drawn. The line contour of *'5(Aig) within the tolerance in the entire plastic and liquid range remains independent of temperature. If the line shape in these ranges is compared to the shape at appr. 78 K, a slight narrowing of profile still is to be recognized. The degenerated Raman bands with decreasing temperature become distinctly narrower. During change from liquid to plastic phase no essential modification of the line contour can be noted. Whereas at 193.5 K (plastic phase) and at appr. 78 K (rigid phase) the profiles differ very distinctly. As the range between 193.5 K and 78 K was not studied, from these measurements it can not yet be determined, whether the profile narrowing at the transition point (186 K) shows a jump or not.
The change of the line shapes is once more shown in Fig. 5 and 6 a with the help of their half-widths as a function of temperature. In completion of the narrowing of the profiles it is found that the decrease of the half-w T idths of the degenerated vibrations with diminishing temperature is appr. of the same order of magnitude. The widths of v21(Eg) and ^22 (Eg) at the corresponding temperatures differ only very slightly, whilst the width of the r19(Eg) band -obviously because of the disturbance through ^(Aig) -lies appr. 1-2 cm -1 above the other widths. At the melting point no point of discontinuity is noticed. At appr. 78 K the half-width of J'22 within the tolerance corresponds to the width of the appertaining instrumental profile. Whilst the half-width of r21 in that range lies slightly above, which can be explained by a slight splitting of the degeneracy 13 . The tendency of profile narrowing at decreasing temperature at the three 2-fold degenerated vibrations is appr. alike. It, therefore, is sufficient to study the profile of one of these lines more closely. In this region r22 offers itself, as this vibration shows an almost undisturbed symmetric line shape, and no splitting of degeneracy of any importance could be ascertained.
The line shapes of the true profiles 16 
Relaxation Functions

The relaxation function Cv(t)
is obtained by Fourier-transformation of the true line profile (p{v) 16 . In Fig. 8 The computed functions due to the effect of truncation 1 ' show deviations which were compensated. The course of the curves for t > rA has been drawn as a broken line. In good approximation lnCv(f) turns out to be straight lines, meaning Cr/ (t) and thereby cp(v) practically are Lorentzian. This result is in conformity with that of the authors in Ref- contain the influence of the intrinsic and orientational line width 8 ' 20 . It is
C9(t)=Cv(t)'Cor(t)
, (1) Cy(t) and C0T(t) being the components of the relaxation functions of the profile cp{v), which are caused by the intrinsic resp. orientational line width. For lnC^f) it is
It is to be clarified how the components InCv(i) and In Cor(t) enter into In Cv(t). To this end the intrinsic line width ^Ij'i Sintr belonging to CY(t) is to be estimated.
Estimation of Influence of the Intrinsic Width
After Ref. 20 it is for Cv(0 for t > tc
OJ being frequency shift through intermolecular interactions, tc being correlation time of the function (co(0) 'co(t)) , tcTy being vibrational relaxation time. The intrinsic line width is depending upon temperature, particularly when orientation-sensitive interaction potentials become effective 20 . In the present case an increase of temperature should lead to a line narrowing. The influence of the intrinsic line width upon <p{v) respectively Cv(t), if the effect lies outside the accuracy of measurement at all, should be more strongly apparent at lower temperatures.
The influence of the orientational line width also at low temperatures in the plastic phase should be considerable, as reorientations around the C2-axes after Heuse 18 and Rozental 19 are absolutely plausible, as for instance the specific volume of rigid cyclohexane is by 18% less than the value at the melting point. At the latter the increase amounts to 5%. The corresponding values for benzene which -as well known -has no plastic 
Discussion
By reason of the experimental results and the -by estimation proven -small influence of the intrinsic line width upon the true line profile it can be concluded, that the correlation function Cr( (t) in good approximation is Lorentzian and that Cv(t)ttC or(t) • The latter result is not in conformity with that of Bartoli and Litovitz 8 , who for instance for room temperature assume an intrinsic line width of 6.0 cm -1 . The estimation of the intrinsic line width in this work for the plastic phase yields a value of not more than 2 cm -1 . Because of the line narrowing at increased temperature the value at room temperature will be even low r er, meaning that the value of 6.0cm _1 Concluding, it can be stated that -because of the assumption of an intrinsic line width of 6.0
